METHOD OF ADHERING A MATERIAL TO ANOTHER MATERIAL AND 



PRODUCT PRODUCED BY THE METHOD 



Field of the Invention 

[00011 This invention relates to adhesives. In particular, this invention relates to a 
method of adhering one material to another material where one or both of the 
materials provides a poor adhesive interface in relation to an adhesive of choice, and a 
product produced by the method. 

Background of the Invention 

[0002] Many industrial products and processes involve adhering materials 
together. For example, in rollers used in printers, photocopiers and the like, a material 
such as rubber or urethane is adhered to a steel mandrel, vs^hich has a very poor 
adhesive interface. In another example, one side of a hook and loop type fastener 
(commonly known under by trademark VELCRO) may be adhered to a flexible or 
rigid material or substrate. These are merely examples; the applications for such 
adhesion processes are virtually infinite. 

[0003] In some cases a particular adhesive will adhere effectively to a first 
material but poorly to a second material, while a different adhesive will adhere 
effectively to the second material but poorly to the first material. Selecting the best 
adhesive to bond the materials in such a case can be difficult, and conventionally 
requires a compromise on the part of the manufacturer, since the strength of the bond 
between the materials will be limited to the lower of the two adhesion strengths. 

[0004] In other C£ises it may be desirable or essential to maintain the flexibility of 
the finished product where a flexible material is adhered to another material, but the 
most suitable adhesive is rigid. The desirability of retaining flexibility in the finished 
product may require the use of a flexible adhesive that does not adhere well to one or 
both of the materials, which can result in composite products of poor quality and/or 
low durability. Epoxies and other rigid types of adhesives often have a higher 
adhesion strength and can be used to adhere the flexible material to the substrate; 
however, while such adhesives provide a stronger bond between the materials, they 
reduce or substantially eliminate the flexibility of the flexible material and are 



therefore not suitable for applications in which flexibility is a necessary or desirable 
feature of the finished product. 

[0005] It would accordingly be advantageous to be able to utilize any adhesive of 
choice in processes and products in which two materials are bonded together by an 
adhesive, regardless of the nature or quality of the adhesive interface provided by the 
materials. It would be further advantageous to be able to select a flexible adhesive for 
use in bonding applications which require flexibility of the finished product, while 
providing a higher degree of adhesion more often characteristic of rigid adhesives. 

Summary of the Invention 

[0006] The present invention overcomes these disadvantages by providing a 
method of adhering a first material to a second material using an adhesive of choice as 
a bonding adhesive, despite a characteristically poor adhesion between the adhesive of 
choice and one or both of the materials. 

[00071 The invention accomplishes this by using an anchoring adhesive, selected 
for its ability to adhere to a material that provides a poor adhesive interface for the 
bonding adhesive of choice. The anchoring adhesive is applied in a discontinuous 
fashion to create a plurality of substantially isolated adhesive anchors distributed over 
an adhesion zone. The adhesive anchors improve bonding by adding physical and 
chemical bonding sites to the adhesion zone, allowing the adhesive of choice to be 
used as a bonding adhesive to bond the materials without sacrificing the quality or 
durability of the finished product. 

[0008] In the preferred embodiment the anchoring adhesive maybe applied to a 
substrate material by a process similar to silk screening, whereby a mask or screen 
having adhesive-pervious and adhesive-impervious portions is laid over the material 
and the anchoring adhesive is applied through the screen. Preferably the screen 
produces a grid-like pattern of interstitial spaces about the adhesive anchors. After the 
anchoring adhesive has cured, a layer of the bonding adhesive is applied to one or 
both materials. The bonding adhesive intrudes into the interstitial spaces between 
adhesive anchors and adheres to the anchoring sites formed by the adhesive anchors, 
to thereby bond to the material in the adhesion zone with a degree of adhesion greater 



than the adhesion of the bonding adhesive directly to the substrate, and potentially 
comparable to the strength of adhesion of the anchoring adhesive to the substrate. 

10009] In the case where flexibility is desired in the finished product but the 
flexible adhesive of choice adheres poorly to one or both of the materials, a higher- 
adhesion rigid adhesive can be used as the anchoring adhesive. When the flexible 
adhesive is applied as a bonding adhesive to bond the materials together, the finished 
product remains flexible along the interstitial spaces between adhesive anchors. The 
size and spacing between adhesive anchors can be selected to be sufficiently small as 
to approximate the adhesion of a continuous layer of anchoring adhesive, without 
significantly impeding the flexibility of the material even though the anchoring 
adhesive itself becomes rigid when cured. The adhesive anchors formed by the cured 
anchoring adhesive provide the flexible bonding adhesive with high-adhesion 
anchoring sites, and thus provide a degree of adhesion substantially equivalent to a 
uniform coating of the rigid anchoring adhesive but without significantly detracting 
fi-om the flexibility of the finished product. 

[00101 The invention accordingly facilitates the bonding of one material to 
another material using any adhesive of choice as a bonding adhesive, even where the 
adhesive of choice adheres poorly to one or both of the materials. The invention 
fiirther facilitates the bonding of one material to another material using a rigid 
adhesive to form a high-adhesion base for a flexible bonding adhesive, where 
flexibility of the finished product is desired to be retained, without rigidifying the 
product in the area of the adhesion zone. The anchoring adhesive forms a superior 
interface for the bonding adhesive, by providing improved chemical and physical 
bonding sites for the bonding adhesive. 

[0011] The invention provides a number of advantages, including facilitating the 
conjunction of dissimilar meeting planes; providing increased options for a bonding 
adhesive to be chosen which best meets the demands of a particular application; and 
in the case where flexibility is desired in the finished product, allowing a rigid 
adhesive with superior bonding properties to be used as a base for a flexible bonding 
adhesive, to increase the bonding strength while retaining the flexibility of the 
finished product. The application of anchors on one or both substrate surfaces 



provides for a compatible interface for the adhesive so as to preserve the inherent 
rigidity or flexibility of the substrates while maximizing adhesion between the 
materials. 

[0012] The present invention thus provides a method of adhering a first material 
to a second material, comprising the steps of: a. positioning the first material on a 
work surface, with an adhesion zone exposed; b. applying an anchoring adhesive to 
the first material or to the second material or to both, to form a plurality of 
substantially isolated adhesive anchors separated by interstitial spaces; c. after the 
anchoring adhesive has cured, applying a bonding adhesive to the first material or to 
the second material, or to both; and d. adhering the first and second materials 
together; whereby the anchoring adhesive has a relatively higher degree of adhesion 
to the first material or to the second material or to both than the bonding adhesive, and 
the bonding adhesive intrudes into the interstitial spaces and bonds to the adhesive 
anchors. 

[0013] In a fiirther aspect of the invention, the step of applying an anchoring 
adhesive to the first or second materials comprises the sub-steps of i. positioning a 
screen having a plurality of adhesive-impervious portions and adhesive-pervious 
portions in contact with at least the adhesion zone; ii. applying the anchoring adhesive 
through the adhesive-pervious portions of the screen; and iii. removing the screen. 

[0014] The invention fiirther provides a method of adhering a casting adhesive to 
a material, comprising the steps of: a. positioning the material on a work surface, with 
an adhesion zone exposed; b. applying an anchoring adhesive to the material, to form 
a plurality of substantially isolated adhesive anchors separated by interstitial spaces; 
and c. after the anchoring adhesive has gelled or cured, applying a casting adhesive to 
the material; whereby the anchoring adhesive has a relatively higher degree of 
adhesion to the material than the casting adhesive, and the casting adhesive intrudes 
into the interstitial spaces and bonds to the adhesive anchors. 

[0015] In a fiirther aspect of the invention, the step of applying an anchoring 
adhesive to the material comprises the sub-steps of i. positioning a screen having a 
plurality of adhesive-impervious portions and adhesive-pervious portions in contact 



with at least the adhesion zone; ii. applying the anchoring adhesive through the 
adhesive-pervious portions of the screen; and iii. removing the screen. 

[00161 The invention further provides a product produced according to the 
methods. 

Brief Description of the Drawings 

(00171 In drawings which illustrate by way of example only a preferred 
embodiment of the invention, 

[00181 Figure 1 is a schematic plan view of a material to which an anchoring 
adhesive has been applied in accordance with the method of the invention, 

[0019] Figure 2 is a cross sectional view of a first and/or second material bonded 
to a second material according to the method of the invention; and 

[0020] Figure 3 is a perspective view of a silk screening apparatus used to 
perform the method of the invention. 

Detailed Description of the Invention 

[0021] Figures 1 and 2 illustrate an application of the method of the invention for 
bonding a first material 2 to a second material (or casting resin system) 4 using an 
anchoring adhesive 1 1 and a bonding adhesive 15. The material 4 may be any other 
material, or the same as the material 2, and both materials 2, 4 may be rigid or flexible 
or any combination thereof. The anchoring adhesive 1 1 may be rigid or flexible when 
cured, and is preferably selected for its ability to bond to the material 2 or 4. 

[0022] In the illustrated embodiment the adhesion zone 10 covers an upper-left 
hand portion the surface of the material 2. It will be appreciated that the adhesion 
zone 10 may cover all or any desired portion of the material 2 and/or the material 4. 
The material 2 and/or 4 to which the anchoring adhesive is applied is sometimes 
referred to herein as the substrate, however it will be appreciated that either the first 
material 2 or the second material 4, or both, may be a substrate. In practice the 
method of the invention works equally well regardless whether the anchoring 
adhesive is applied to the material 2 or 4, or both, as substrate. 



10023] Where the bonding adhesive 15 adheres poorly to both materials 2 and 4, 
the method of the invention can be applied to both materials 2 and 4, and the 
anchoring adhesive 1 1 selected for the material 2 may be different than the anchoring 
adhesive 1 1 selected for the material 4. In each case the anchoring adhesive 1 1 is 
selected for its superior adhesion to the specific material 2 or 4 to which it is being 
applied. As used herein, the term "adhesive" refers to any chemical agent, solution or 
composition capable of adhering two materials together, including without limitation 
urethanes, epoxies, resins, etc. 

[0024) According to the method of the invention, the anchoring adhesive 1 1 is 
applied to the substrate to create an adhesion zone 10 comprising a plurality of 
adhesive anchors 12 spaced apart by interstitial spaces 14. The adhesive anchors 12 
are preferably applied in a pattern to promote a uniform adhesion throughout the 
adhesion zone 10, as shovm in Figure 1, but may alternatively be disposed randomly 
about the adhesion zone 10. 

[0025] Where flexibility is desired in the finished product and available flexible 
adhesives are not ideal for use as a bonding adhesive 1 5 because of poor adhesion to 
one or both materials 2, 4, a rigid anchoring adhesive 1 1 may be employed to create 
the adhesive anchors 12. The material 2 and/or 4 substantially retains its flexibility 
because the anchoring adhesive 11, although rigid when cured, is excluded from the 
interstitial spaces 14 between adhesive anchors 12. 

[0026] In the preferred embodiment the anchoring adhesive 1 1 is applied as a 
fluid using a process similar to silk screening, for example using a conventional 
screen printing apparatus 20 as illustrated in Figure 3, by which the anchoring 
adhesive 1 1 is applied to the substrate 2 or 4 through the openings in a maslc or screen 
22. The screen 22 is provided with adhesive-impervious portions 22a that will define 
the adhesive-firee interstitial spaces between adhesive anchors 12 in the adhesion zone 
10, and adhesive-pervious portions 22b through which the anchoring adhesive 1 1 
passes to bond to the substrate 2 or 4 and form the adhesive anchors 12. The screen 22 
is positioned over the substrate, and the anchoring adhesive 1 1 is applied to the 
substrate 2 or 4 through the openings 22b in the screen 22 to thereby form the 
plurality of isolated adhesive anchors 12. At the same time the adhesive-impervious 



portions 22a, which preferably form a grid-like pattern, define the interstitial spaces 
14 by preventing the anchoring adhesive 1 1 from coming into contact with the 
substrate 2 or 4 between adjacent adhesive anchors 12. 

(0027] A preferred embodiment of the method of the invention thus involves the 
following steps: 

1 . Positioning the substrate 2 or 4 on a work surface (not shown) with the 
adhesion zone 10 exposed. 

2. Applying an anchoring adhesive 1 1 to the substrate, to form a plurality of 
substantially isolated adhesive anchors 12 separated by interstitial spaces 14. 

3. After the anchoring adhesive 1 1 has gelled or cured, applying to the 
substrate 2 or 4, and/or to the other material 4 or 2, a bonding adhesive 1 5 having a 
relatively lower degree of adhesion (relative to the substrate 2 or 4) than the anchoring 
adhesive 1 1 . 

4. Adhering the substrate 2 or 4 to the other material 2 or 4 according to the 
requirements of the selected bonding adhesive 15 (e.g. applying pressure, heat etc. as 
required). 

[0028] As noted above, in a preferred embodiment the adhesive anchors 12 are 
formed by positioning in contact with at least the adhesion zone 10, a mask or screen 
22 having a plurality of adhesive-impervious portions 22a and adhesive-pervious 
portions 22b; applying the anchoring adhesive 1 1 through the adhesive-pervious 
portions 22b of the screen 22; and removing the screen 22 from the substrate 2 or 4. In 
this embodiment the anchoring adhesive 1 1 is typically applied under pressure, for 
example spread using a squeegee or the like (not shown). However, depending upon 
the viscosity of the anchoring adhesive 11, very little pressure may be required in 
order for the anchoring adhesive 1 1 to penetrate the pervious openings 22b in the 
screen 22. 

[0029] The anchoring adhesive 1 1 thus forms a superior interface for the bonding 
adhesive 15, by providing improved chemical and physical bonding sites for the 
bonding adhesive 15. The shape of the adhesive anchors 12 also improves adherence 
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of the bonding adhesive by increasing the effective adhesion surface area within the 
adhesion zone 10. Thus, even in cases where the bonding adhesive 15 adheres just as 
strongly to the substrate 2 or 4 as it does to the anchoring adhesive 1 1 , the overall 
degree of adhesion is enhanced by the increased surface area in the adhesion zone 10 
to which the bonding adhesive 1 5 can adhere. 

[0030] In the case where a rigid anchoring adhesive 1 1 is applied to a flexible 
substrate 2 or 4, the product produced by the process so described retains the 
flexibility of the material 2 or 4, or both, because the cured anchoring adhesive 1 1 
rigidifies only those small, isolated portions of the adhesion zone 10 to which the 
adhesive anchors 12 are directly bonded. The materials 2 and 4 are bonded together 
by the bonding adhesive 15, and the flexibility of the material 2 and/or 4 remains 
unimpeded along the interstitial spaces 14 between adhesive anchors 12. This allows a 
rigid anchoring adhesive 1 1 to be used without substantially detracting from the 
flexibility of the finished product, and thus eliminates a limitation which otherwise 
considerably restricts the types of adhesives available for adhering a flexible material 
to another material. 

[0031] Further, the bonding adhesive 15 may be the same as the first or second 
material 2 or 4. For example in a casting resin system such as a printer roller, where 
an epoxy or urethane is cast onto a steel mandrel as substrate 2, the epoxy or urethane 
serves as both the second material 4 and the bonding adhesive 15. The principles of 
the invention, however, still apply. 

[0032] Various embodiments of the present invention having been thus described 
in detail by way of example, it will be apparent to those skilled in the art that 
variations and modifications may be made without departing from the invention. The 
invention includes all such variations and modifications as fall within the scope of the 
appended claims. 



